Sclerosing stromal tumor (SST) is an extremely rare benign tumor of the ovary that is derived from the sex cord stroma [1, 2] and occurs in young women [3] [4] [5] [6] [7] [8] [9] [10] [11] . Preoperative diagnosis of the tumor is difficult as it often mimics a malignant tumor. Oophorectomy is usually performed in many cases of young women [3] , and diagnosis of SST is made based on post-operative pathological examination. Laparoscopic surgery is seldom performed in SST cases. Here, we report a case of SST of the ovary in an 18-year-old girl who was diagnosed by preoperative imaging and underwent laparoscopic cystectomy. Accurate preoperative imaging helped to perform minimally invasive surgery for SST.
Case report
An 18-year-old girl visited our hospital with a complaint of irregular menses. Ultrasonography revealed a 5 cm mass in the right pelvic cavity. As she had no symptoms except for irregular menses, no further examination or operation was performed. Nine months later, she visited our hospital again. The mass was enlarged, and she hoped to have an operation before enrolling to university. In order to determine the characterization of the mass, hormone assays, tumor marker assays, ultrasonography, color Doppler imaging, computed tomography (CT), and magnetic resonance imaging (MRI) were performed. All results for tumor markers (CA125, CEA, CA19-9, AFP) and ovarian hormone assay (LH, FSH, PRL, E2) were normal.
Gray-scale and color Doppler findings
Transabdominal ultrasound scanning showed a 6 cm sized echogenic mass separated from the uterus (Fig. 1) . Color Doppler showed peripheral hypervascularity. Pulsed Doppler was also performed, which showed a peak systolic velocity of 33.3 cm/s, and resistance index of 0.61. The uterus and right ovary were within normal size range.
CT and MRI findings
CT showed a well-circumscribed round tumor derived from the left ovary (Fig. 2) . In the arterial phase, the margin of the tumor was well enhanced similar to that of cotton-wool, unlike the central area, which was not enhanced. MRI of the enhanced region found on CT revealed flow voids on T2-weighted images. Thus we predicted the hypervascularity of the tumor. The central area of the tumor had high intensity which suggested edematous stroma of the region (Fig. 3) . These mentioned findings suggested that the left ovarian tumor was a sclerosing stromal tumor. As we could not exclude the possibility of malignancy, we decided to perform total laparoscopic cystectomy via two-incision using three ports under pathological diagnosis during operation.
Operative findings and clinical course
The total laparoscopic cystectomy was performed under general anesthesia. We made two incisions in the navel and left lower quadrant. A lap protector was inserted through the transumbilical incision and an EZ access was mounted on the lap protector. Two 5 mm trocars were then placed on the EZ access. A 12 mm trocar was inserted through the left lower incision. We confirmed that the uterus and right ovary were normal sized. The left ovarian tumor was white and solid (Fig. 4) . The size of the tumor was about 6 cm and the surface was hypervascular. We made an incision into the surface with monopolar cautery. Because the tumor was hemorrhagic, we stopped the bleeding from the surface by using a bipolar energy device during operation. A cystectomy was performed and the resected tumor was inserted into the endobag and removed via the umbilical incision. The left ovary was sutured with 2-0 vicryl to stop the bleeding. The tumor was pathologically diagnosed as ovarian fibroma during operation. Subsequently, the peritoneal incisions were closed and the operation was completed. The postoperative course was uneventful and the patient was discharged on day 3.
Pathological findings
The tumor was entirely solid and yellowish. The surface of the cut sections of the tumor was divided into compartments by white fibrous tissue. Postoperative microscopic findings (Fig. 5) revealed an irregular distribution of spindle cells, foamy cells, and cells that had a round nuclei and clear cytoplasm, which formed cellular pseudolobules separated by fibrous stroma. As fibrous sections were mainly seen in the pathology during the operation, the tumor was assumed to have mimicked a fibroma. No mitoses were observed. Thus, we diagnosed the tumor as a stromal sclerosing tumor. Three years after the operation, the bilateral ovaries remained within normal size and there was no sign of recurrence.
Discussion
SST of the ovary is an extremely rare benign tumor and is derived from the sex-cord stroma. Eighty percent of cases occur in the sec- ond and third decades, with a mean age of 28 years old [12] . As with our current case, there are some reports on SST occurring in teenagers [3, 4] , with menstrual irregularities being the most common symptom. Many cases of SST are unilateral [13] [14] [15] and rarely bilateral [3, 16, 17] . It is often reported that clinicians were unable to rule out malignant tumor with preoperative images and many cases had to undergo oophorectomy.
In our case we first preoperatively performed several imaging studies such as ultrasonography with color Doppler, CT and MRI and suspected a unilateral SST of the ovary. Color Doppler showed higher peripheral vascularity with vessels flowing into the central area of the ovary. Some previous reports have shown that the presence of marked peripheral vascularity is useful for diagnosis of SST of the ovary [7, 8] . After ultrasonography, we confirmed peripheral hypervascularity by enhanced CT and flow voids by T2-weighted MRI. On T2-weighted MRI, hypointensity of the peripheral part and hyperintensity of the central part were observed. Hypervascularity on enhanced CT and flow voids on MRI supported the preoperative diagnosis of SST [3, 8, 19, 20] . Jung et al. showed that hypointensity of the peripheral part reflects a compressed ovarian cortex due to a slow-growing tumor, and hyperintensity and enhancement of the central portion reflects the cellular areas [19] . The imaging findings in our case strongly suggested SST of the ovary.
In order to preserve the function of bilateral ovaries, we next selected a total laparoscopic cystectomy via two incisions as surgical procedure, unlike many cases of SST which undergo oophorectomy, as previously mentioned. It is rare for such patients to undergo laparoscopic cystectomy as almost all cases who receive laparoscopy undergo laparoscopic adnexectomy [12] . Thus, despite young age of patients, preservation of normal ovarian tissue around SST was rarely performed. To our knowledge, at present only one case of laparoscopic cystectomy has been reported [7] . In the current case, we were able to perform laparoscopic cystectomy by preoperative diagnosis. At the time of therapy of the ovarian SST, accurate preoperative diagnosis by imaging helped to prevent the resection of the normal part of the ovary. Furthermore, in order to avoid dissemination, we think that SST need to be contained in the endobag before removal through the small wound at the time of laparoscopic operation.
In conclusion, a combination of color Doppler, enhanced CT and MRI could preoperatively diagnose SST of the ovary. Such a diagnosis enabled us to perform a low invasive surgery, total laparoscopic cystectomy, and preserve the function of the bilateral ovaries of a young woman.
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